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Results And Discussion

Oxidative Stability of Palm Oil and
Soybean Oil It has been shown that autoxidation of unsaturated fatty acids proceeded by way of a free radical mechanism which can be described in terms of initiation, propagation and termination steps's). From Table-1 it was found that RPKO with the lowest degree of unsaturation (18 % ) showed the lowest rate of autoxidation. Washing with hydrogensulfite increased the oxidative stability to 122 h. Washing with hydrogensulfite effectively stabilized the oil. Soybean oil was found to have the shortest AOM hours (25 h). It has a high amount of polyunsaturated fatty acids ( about 60 % ) which are susceptible to autoxidation. and the rate of formation of hydroperoxide is faster. Washing with hydrogensulfite did not effectively increase the oxidative stability (26 h)
It has been reported that sulfite induced peroxidation of polyunsaturated fatty acids in corn oil emulsions9). In addition to its antioxidant effect, sulfite may have also initiated the peroxidation of polyunsaturated fatty acids in soybean oil. The measured oxidizabilities of the polyunsaturated fatty acids has been found to be linearly dependent on the number of doubly allylic positions present in the molecule. As the number of doubly allylic positions increases in the series from 1 : 2 : 3 :4 : 5, the ratio of the oxidizabilities increases to 1 : 2 : 3 : 4 : 510). The rate of autoxidation for all polyunsaturated fatty acids is proportional to the substrate concentration. Thus as the percentage of polyunsaturated fatty acids increased. the rate of autoxidation also increased rendering the AOM hours of soybean oil to be low. Crude palm oil had an oxidative stability of 89 h and washing with hydrogensulfite increased it to 109 h. RBD palm oil had a lower oxidative stability (72 h) when compared to crude palm oil . Washing with hydrogensulfite increased it to 81 h. For crude palm oil and RBD palm oil, hydrogensulfite acted effectively as antioxidant and stabilized the oils. Crude palm oil showed a higher oxidative stability, this may be due to the minor components present that add to its stability. Crude palm oil has a lower amount .of polyunsaturated fatty acids (about 10 %) and so the rate of peroxidation would be slower compared to soybean oil.
3.2 Oxidative stability of Palm Oil and its Blends From Table-1 soybean oil was found to be the most unstable with the lowest AOM stability of 25 h. However when soybean oil was blended with crude palm oil and RBD palm oil, it was found that the oxidative stability was increased. Blending provides a balance of saturated, monounsaturated and polyunsaturated fatty acids. A 1 : 1 wt/wt blend of soybean oil and crude palm oil gave a ratio of about 1 : 1 : 1 in the saturated, monounsaturated and polyunsaturated fatty acids. Soybean oil alone had about 60% of polyunsaturated fatty acids, however the 1 : 1 wt/wt blend with palm oil lowered it to 35%. It has been found that polyunsaturated fatty acids are a major substrate for peroxidation by free radicals. Blends of soybean oil with crude palm oil or RBD palm oil provide a balance of the fatty acids and hence better nutritional quality as edible oils
Washing with hydrogensulfite also increased the oxidative stability of the palm oil blends, although the increase was not very significant. However blends of RPKO with soybean oil gave a better oxidative stability. The 2 : 1 wt/wt blend of .RPKO with soybean oil gave about 22% polyunsaturated fatty acids. As the amount of polyunsaturated acids decreased the AOM hours of the blends increased. The 2 : 1 wt/wt blend of RPKO with soybean oil had an AOM hour of 50 and was increased to 62 after washing with hydrogensulfite.
The blend showed a higher AOM stability compared to the 1 : 1 wt/wt blends of soybean oil with crude palm oil or RBD palm oil. Fig.-1 shows the relation between the oxidative stability and the total unsaturated fatty acids. It was observed that the effectiveness of hydrogensulfite washing in stabilising the oils decreas as the degree of unsaturation was higher than 50% . Anisidine value is a measure of secondary oxidation products in fats and oils, mainly the aldehydes and ketones. The anisidine value was monitored continuously during the AOM experiment. Fig.-2 shows the trend found for different palm oil blends. The anisidine value of the oils increased after an induction period. For soybean oil it was observed that the anisidine value increased at a faster rate with a shorter induction period of about 25 h. Washing with hydrogensulfite helped to slow down the formation of the secondary oxidation products. A 1 : 1 wt/wt blends of soybean oil with crude palm oil or RBD palm oil gave a longer induction period of about 35 h. This showed that when soybean oil was blended with palm oil, it became more stable and the rate of formation of secondary oxidation products became slower. with other peroxyl radicals or with each other to form some non radical products"). It has also been reported that one molecule of tocopherol can scavenge two lipid peroxyl radicals") . Carotene is also an effective singlet oxygen quencher") . It has been found that carotene can prevent singlet oxygen initiated oxidation of methyl linoleate in cooperation with tocopherol"). The peroxyl radical can also be terminated by addition to the carotene molecule").
From Table-2 and Fig.-1 , it was found that when 1000 ppm of each was added to the oils . tocopherol and carotene were found ineffective in increasing the oxidative stability of RPKO blends with soybean oil. Even with different blends that gave total unsaturated fatty acids lower than 50% . This may be due to the high linoleic and linolenic acids contents in the blends . Rate of peroxidation for the polyunsaturated fatty acids may have occured at a much faster rate rendering the tocopherol and carotene ineffective as antioxidants. It has also been observed that carotene was a poor radical quencher under normal oxygen partial pressure"). Tocopherol has been known to have pro-oxidant effect in soybean oil") . It has also been reported that tocopherols showed prooxidant effect in grape seed oill7) . For RPKO alone tocopherol and carotene acted most effectively and increased its oxidative stability from 122 h to 230 h after washing with hydrogensulfite. RPKO has relatively low amount of polyunsaturated fatty acids ( about 3% , thus rate of peroxidation was slower and tocopherol and carotene added could act effectively together with hydrogensulfite to quench the radicals produced . In the case of RBD palm oil , although the unsaturation is about 50 % , it has low polyunsaturated fatty acids, thus it showed a high oxidative stability of 72 h.
From Fig.-2 it was observed that addition of tocopherol and carotene to soybean oil alone did not increase the induction period. On the other hand when compared to soybean without addition of tocopherol and carotene, it was found that the present of tocopherol and carotene shortened the induction period. UV absorption at 269 nm also measures the secondary oxidation products in fats and oils. RPKO added with tocopherol and carotene showed the longest induction period compared to other RPKO blends with soybean oil. Washing with hydrogensulfite also slowed down the formation of secondary oxidation products (Fig.-3) .
Blends of soybean oil with RPKO that had a lower contents of polyunsaturated fatty acids had longer induction periods .
The use of hydrogensulfite in fats and oils is not common. There remain much to be investigated on its mechanistic actions. The aerobic oxidation of hydrogensulfite and its interaction with the oxidation products and minor components in edible oils need further investigations . Table -2 Effect of tocopherol and carotene on the oxidative stability of RPKO and soybean oil blends after washing with hydrogensulfite . Tech. , 26, 221 (1972).
